Complement activation and neutropenia occurring during cardiopulmonary bypass.
Complement activation and pulmonary leukostasis with neutropenia occur in hemodialysis and filtration leukapheresis, with attendant pulmonary dysfunction. Wondering whether similar phenomena might attend cardiopulmonary bypass (CPB), we studied 34 patients undergoing coronary artery bypass operations. As in the other extracorporeal circulation systems, neutropenia (mean 44.7% +/- 4.3% SEM of prebypass PMN count) occurred during the first half hour of bypass and then a rebound neutrophilia followed. CH50 and C3H50 fell 22% to 25% (p for CH50 less than 0.01) during bypass, but C3 conversion and C5a were not demonstrable in patient plasmas. Nonetheless, polymorphonuclear neutrophils (PMNs) harvested late in bypass showed low adherence to nylon and selective chemotactic and aggregative insensitivity to C5a--functional aberrations which are seen after exposure to activated complement. Furthermore, smaller infusions of activated complement into animals produced neutropenia than were required to achieve a detectable [C5a] in the plasma. We conclude that neutropenia during CPB probably results from complement activation below the threshold of detection; complement-stimulated PMNs deserve study as possible mediators of tissue injury occurring during CPB.